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PATENT 



Amendments to the Claims: 

Please cancel Claims 7, 12, 22, 27, and 31, and amend claims 1, 8 - 11, 16, 23 - 
26, 28, 30, 32, and 33 as indicated in the following listing of claims, which replaces all prior 
versions and listings of claims in the application. 

Listing of Claims: 

1 . (Currently Amended) A method for operating an optical ring, the optical ring 
including a plurality of nodes, the method comprising: 

propagating a plurality of optical signal pairs over a plurality of wavelength 
connections between the nodes, wherein each such optical signal pair includes a first signal 
having a first wavelength A, a and a second signal having a second wavelength Xbthat differs from 
Xa, and wherein at at least one of the plurality of nodes the first signal acts as a transmit signal 
and the second signal acts as a receive signal; and 

redirecting at least one of the optical signal pairs over a protection path in 
response to a failure in the optical ring, wherein the protection path propagates signals with 
respect to the at least one of the plurality of nodes without changing the wavelengths of the 
transmit and receive signals^ 

wherein, for each optical signal pair, the first and second wavelengths are selected 
from a set of N discrete wavelengths ordered sequentially by wavelength from X]_ to Xn and 
divided into m subsets such that ^ (mod ^ /m) = A fl±n(modA , /mr with a common fixed integer value of 

n > 1 for the plurality of optical signal pairs . 

2. (Original) The method recited in claim 1 wherein at least one of the optical 
signal pairs comprises a bidirectional signal. 
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3. (Original) The method recited in claim 1 wherein at least one of the optical 
signal pairs comprises a unidirectional signal. 

4. (Original) The method recited in claim 1 wherein redirecting at least one of 
the optical signal pairs over a protection path comprises reversing a propagation direction for 
each of the first and second signals comprised by the at least one of the optical signal pairs. 

5. (Original) The method recited in claim 1 wherein each node comprises at least 
two network subelements, wherein for each node a first of the network subelements is configured 
to receive the first signal and transmit the second signal, and a second of the network 
subelements is configured to transmit the first signal and receive the second signal. 

6. (Original) The method recited in claim 5 wherein each network subelement 
comprises a wavelength router. 

7. (Canceled). 

8. (Currently Amended) The method recited in claim [[7]] I wherein n > 4. 

9. (Currently Amended) The method recited in claim 1 wherein m = K whereby 
K = K±nixK*N) 5° x e QC h optical s ignal pair, the fir s t and se cond wavelength s arc s elected 

from a s et of N discrete wavelength s ordered s equentially by wavelength from X^-to-k^-and 
divided into m subsets s uch that ^ (modjv/CT) = ^ a±nimodN/m) , with a common fixed integer value 
o^77->+ for all optical s ignal pairs . 

10. (Currently Amended) The method recited in claim [[9]] I wherein [[n > 4]] 

m > 2 . 
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1 1. (Currently Amended) The method recited in claim 1 wherein , for each 



optical pair, the first and s econd wavelengths ar e se l e ct e d from a s et of TV di s cret e 
wavelengths order sequentially from V -to-A^ and divid e d into m ^_2 subsets such that 



13. (Original) The method recited in claim 1 wherein redirecting at least one of 
the optical signal pairs over a protection path comprises using head-end switching. 

14. (Original) The method recited in claim 1 wherein the failure comprises a 
connection failure. 

15. (Original) The method recited in claim 1 wherein the failure comprises a 

node failure. 



a plurality of optical wavelength connections between the nodes configured for 
the propagation of optical signals; and 

a controller coupled with the plurality of nodes, wherein the controller is 
configured to propagate a plurality of optical signal pairs, each such optical signal pair including 
a first signal having a first wavelength and a second signal having a second wavelength \\> that 
differs from X a , such that at at least one of the plurality of nodes the first signal acts as a transmit 
signal and the second signal acts as a receive signal, and to respond to a failure in the optical ring 




with a common fixed integer value of ir>r\ r for all optical signal pairs . 



12. (Canceled). 



16. (Currently Amended) An optical ring comprising; 

a plurality of nodes, with a network element disposed at each such node; 
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by redirecting at least one of the optical signal pairs over a protection path without changing the 
wavelengths of the transmit and receive signals ; and 

a manager configured, for each optical signal pair, to select the first and second 
wavelengths from a set of N discrete wavelengths ordered sequentially by wavelength from X \ _ to 
A,n and divided into m subsets such that ^ (motWm) = K±n{™o&N!my a common fixed integer 

value of n > 1 for the plurality of optical signal pairs . 



17. (Original) The optical ring recited in claim 16 wherein at least one of the 
optical signal pairs comprises a bidirectional signal. 

18. (Original) The optical ring recited in claim 16 wherein at least one of the 
optical signal pairs comprises a unidirectional signal. 

19. (Original) The optical ring recited in claim 16 wherein redirecting at least 
one of the optical signal pairs over a protection path comprises reversing a propagation direction 
for each of the first and second signals comprised by the at least one of the optical signal pairs. 

20. (Original) The optical ring recited in claim 16 wherein each network element 
comprises at least two network subelements, wherein the controller is configured such that at 
each node, a first of the network subelements receives the first signal and transmits the second 
signal, and a second of the network subelements transmits the first signal and receives the second 
signal. 

21. (Original) The optical ring recited in claim 20 wherein each network 
subelement comprises a wavelength router. 

22. (Canceled). 
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23. (Currently Amended) The optical ring recited in claim [[22]] 16wherein 

n>4. 



24. (Currently Amended) The optical ring recited in claim 16 wherein m = L 
whereby \ - A a±n(mo6N) furth e r comprising a manager configured, for each optical s ignal 

pair, to s elect the fir s t and s econd wavelength s from a s et of N di s crete wavelength s 
ordered s equentially by wavelength from X +4o-^v and divided into m s ub s ets s uch that 
himANU) ~ K±n{^Nimv with a c<> mmon fixcd integer value of t t>H- for all optical s ignal 

nnii«c 

25. (Currently Amended) The optical ring recited in claim [[24]] wherein 
[[n>4]] m>2 . 

26. (Currently Amended) The method recited in claim 16 wherein , for each 
optical pair, the fir s t and second wavelength s are s elected from a s et of iV di s crete 
wavelength s ord e r sequ e ntially from A^ -to-k^ and divided into m ^_2 subsets such that 

(a<N/2) 

[\a-N/2+n) (mod N/2))+N/2 {N I 2 < CI < N) 

with a common fix e d integer value of t rt ± for all optical s ignal pair s. 



27. (Canceled). 

28. (Currently Amended) A system for operating a wavelength division 
multiplexing network comprising an optical ring of nodes interconnected by a plurality of 
wavelength connections, the system comprising: 

a manager configured to select pairs of wavelengths from a set of Af discrete 
wavelengths ordered sequentially by wavelength from X\ to Xn, the pairs of wavelengths defining 
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a plurality of optical signal pairs comprising a first signal having a first wavelength X a and a 
second signal having a second wavelength X\> that differs from wherein the manager divides 
the ordered set of discrete wavelengths into m subsets and, for each optical signal pair, selects the 
first and second wavelengths such that >^ (modA r /m) = X a±n{modNfmy with a common fixed integer 

value of n > 1 for the plurality of optical signal pairs ; and 

a controller coupled with the manager and the optical ring, wherein the controller 
is configured to propagate at least one of the plurality of optical signal pairs along a normal 
traffic path within the optical ring such that at at least one of the nodes the first signal acts as a 
transmit signal and the second signal acts as a receive signal and to redirect the at least one of the 
optical signal pairs over a protection traffic path in response to a failure in the optical ring 
without changing the wavelengths of the transmit and receive signals. 

29. (Original) The system recited in claim 28 wherein the controller is 
configured to redirect the at least one of the optical signal pairs by reversing a propagation 
direction for each of the first and second signals comprised by the at least one of the optical 
signal pairs. 

30. (Currently Amended) The system recited in claim 28 wherein m = 1. 
whereby , for each optical s ignal pain the manager s elects th e first and s econd wavelengths 
such that \ = A fl±n(modAr) , with a common fixed integer valu e of tt>+ for all optical signal 

17 W 1 1 3 . 

31. (Canceled). 

32. The system recited in claim 28 wherein m = 2 the manager divides the 
ordered s et of di s cr e t e wav e length s into two subsets and, for e ach optical s ignal pair, s elect s 
the first and second wavelength s such that 
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(»odiv/2) (a<N/2) 

" 1 V*/2 + n) (mod*/2)) + */2 (N / 2 < O < N) 

with a common fixed integer value of t t>4 - for all optical signal pairs . 



33. (Currently Amended) A system for operating a wavelength division 
multiplexing network comprising an optical ring of nodes interconnected by a plurality of 
wavelength connections, the system comprising: 

means for selecting pairs of wavelengths from a set of N discrete wavelengths 
ordered sequentially by wavelength from X\ to A,n, the pairs of wavelengths defining a plurality 
of optical signal pairs comprising a first signal having a first wavelength X z and a second signal 
having a second wavelength X\> that differs from X z , wherein the means for selecting pairs of 
wavelengths divides the ordered set of discrete wavelengths into m subsets and, for each optical 
signal pain selects the first and second wavelengths such that /^ (modiV/m) = /l 0±n(rnodA ; /jn) , with a 

common fixed integer value of n > 1 for the plurality of optical signal pairs ; 

means for propagating at least one of the plurality of optical signal pairs along a 
normal traffic path within the optical ring such that at at least one of the nodes the first signal 
acts as a transmit signal and the second signal acts as a receive signal; and 

means for redirecting the at least one of the optical signal pairs over a protection 
traffic path in response to a failure in the optical ring without changing the wavelengths of the 
transmit and receive signals. 

34. (Original) The system recited in claim 28 wherein the means for redirecting . 
is configured to reverse a propagation direction for each of the first and second signals 
comprised by the at least one of the optical signal pairs. 
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